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ARD upon the announcement from
Parls of the marvellous qualities b
radium and Its valye for testing the
genulneness of dlamonds comes A
cablegram gtating that making
rerl dlamonds artificially by elec-
triclty is a success. These manu-
faclured stones are not bise imitations, but
genine diamonds made under the same con-
‘ditibns that pature employs, that ls, heat
and pressure, and these abisolutely essential
factore are obtained by means of tha elactrie
furnace. It is also true that they are not
rge diamonds, Es :
'mI‘E'nrwsnr Henrt Molsson,' of the Univer-
8lty of Parls, famous for Wis researches in
¢lectro-chemisiry, has nt last been n-warlkﬂ_l
In lils attempts to reproducé the erystalllzed
gem 'of nature §0 highly valued by con-
nolsseurs and so much eought dafter by so-
cmmt?'é mannfacture of dipmonds by the elec-
trle furnace, process ls directly due to La-
volseler, whio showed conclusively that the
diamond wis merely crystnﬂlzed. carbon, just
as glass is ¢rystallized sand. When this de-
dictlon had been made by Lavoissier and
had heen proven by a complete physical dem-
onstration; electro chemisth 86t r.r-_w:xrk it
edrnest to devise the same conditions un-
der which the gems were jproduced by na-
ure,
mll;. 5 well known that the diamond is hul
another-form of carbon, anil as 1t ls easy (o
abtaln carbon, sinee It oeturs In combination
In wpearly evervthing in gature, including
vegetable and animal llfe and their foss|l
Temains, it would sesm not unreasonalile to
find a method to obtain the dismond artit-
ally.
ei‘_vlgm carbon is found uncombined with
othier substances it ucumlﬁ in three very

6,000 degrees to produce very small artificlal
dinmonds, and when nature made thosse in
her famons dlamond bede a heat of probably
not less than 10,00 degrees was utilized in
the process.

The purpose, then, of the eleciric furnace
In. the electro-chemleal productlon of dla-
monds is to obfain a=s llgh o degree of tem-
perature as posalbie, The electrie furnace |g
an excesdingly simple and at anes a clever
device for producing high temperatures. In
its simplest form it conelsts merely of an
electrie are light jolned Metween two car-
bons of large dlameter, the heat of which
Is concentrated In "o lttle criaclble of
graphite.

Of course the light of the are has nothing
to do with the chemiecal processes evalyved in
the crueclble, whether It i= employed in the
manufacture of aluminum-silexicon or crys-

the product must therefore be genulne dia-
monds,

The Elecirie Furnace.

The electric furnace process evolved by
Morason and Ludwilg |Is worked oiit on the
following principle. From the collected

data, based on experimentnl evidence, it was
believed -that the matural diamond is pro-
duced from the lower strata of the earth,
and that its orizin was due to intense heat
while subjected tob great pressure,

The fact that the diamond iz always i80-
lated when found tended to show that its
formation was effested while gurrounded by
some molten subistanee, so that the earbon
which originally formed,the base of it was
meited by the inte heat and then sepa-
rated from it by crystallization,

terior cavity so that it will melt fifteen
grains avaolrdupois of tungsten, & most re-
fractory metal, In five minutes.

It 1= evident that such hlgh {emperatures
pannot be measured Ly any ‘ordinary ther-
mometer. Instead a special indicator of tem-
perature for measuring the whole range of
electric furnaces has been devised, This
type of temperature indicator s called a
“pyrometer” oand 1s an eleetrie deviee, ar-
raneged so that two. dissimilar metals form

a cireult, and by treating these metals at the:

juncture n current of electrieity Is produced.
The electric couple in the pyrometer I8
made of platinum and rhodium encased in a
long tube of poreglain. The electrle eurrent
generated Is measured by a galvanometer,
Sych Is the furnfce devigsed py Molsson
and such s the means for determming the
degres of heat. Before attempting te dupli-
eate nature in the production of the dlamond
the experimentalist must needs know some-
thing of her seprets as revealed by chemical
analysls, for analysiz ghould come before
synthesla.

dizmond must fulfil these requirements ab-
solutely and unequivocally. For instance, a
diamond Is the hardest substance known
anid has a density of three and five-tentihs;
the gecond test for the dlamond is that a redal
oneé will burn up in oxygen when heated 10
700 degrees, and a diamond weighing 18
grains will yvield approximately 23 grajns of
carbon dioxide, a compound of carbon and
oxygen and commonly called earbonic acld
gas,

There are stabstances whiclh fulfll two of
the three conditions, as boride of carbon,
gince this will burn in oxygen and give off
carhonic msoid gas, and there are several
elements now manufactured In the electrie
furnace that are nearly ag hard as the dia-
mond—one of these subgtances ks corborun-
tdum, which will seratch 8 ruby—and some
substancegs have a denkity equal to the dia-
mond, such as titanium, but none of these
have 'the properties in triplicate that are
required to stand the tests of the diamond
But the resultant erystallized mass found in
the erucible of the electric furnace after the

different forms, namely (1) as the dlamond,

2) as graphite or plumbago and (3) as amor-
phous carbon. When the diamond g found
In the celebrated beds of Borneo, S8umatra,
Brazll or the Cape of Good Hope it Is eov-
ered with an opaque layer hefore its beauti-
Iul properties appear.
wuaverniiilg Graprie:

Graphite |s found In nature In large quan-
Uties, and it may be prepared artificlally by
digsolyving chareoal in mielted Iron, and when
this mixture has cooled graphite will be
deposited; all forms of carbon which are
aeither diamond mnor graphite are called
smorphous carbon, meaning slmply that they
Are not corystallized. Amorphous carbon
may be obtiained eassily by burning wood In
a Kkiln, the resultant prodlct being char-
coal, or coal may be fused In o retort, the
product belng coke; If coke i= powdered
and mixzed with molasses and baked in a
Turphes, the form of carbon used for are
lights results; the temperature required for
obtaining this kind of carbon Is very low—a
degrée ranging {rom 50 to 200 Centigrade be-
Ing quite sufficient.

A curions gnomaly relating to graphite la
that It 8 one of the beat lubrleators known
for mathine bearings, wherpas carbon, Its
predecessor, and dlamond, Its sucdesspr, are
both so hard and sharp either would cut 4
steel shaft to pleces in a few seconds. In
fact, graphite is so &oft that It will lsave
a mark on paper and Is used In the manu-
facture of lead pencils.

The degree of heat sufficlent to produce
are llght canbons, or graphite, 18 not nearly
great enough for the formation of crystals.
Tt regquires a temperature of approximately
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tallized carbon, but 1t is the terrific heat
emanatiig from the are. that consummates
the operation. The délectrie furnmes in which
Milgsor made the artifieial dinmonds Is
ghown In the engravings, and the dingram
gives an excellent idea of its interior con-
struction. -

Tt _oonzigte pf an —ison- eaging having a
lower block of carbonate of lime constituting
the Ludy of the furnace, The reason carbor-
ate of {ime ls used Is that 1t is not apt to
split undeér the' intense heat and because it
can he obtained in solid blocks of large size,

Crucibles of Carhon.

A cavity is formaed in the lower block for
thie erucible, which Is made of moulded car-
bon. In the earller experiments of Molgson
refort ecarbon was tsed, but 1t was found
that the intense heat converted the carbon
Into graphite, causing it to swelil out of
shape. The crucibles are about three Inches
high and four indhes in dizmeter. When the
crucible 1s set into position i the hollow
block of lime, the carbong, placed horizon-
tally, sre directed throngh the furnace over
the mouth of the erucible. These carbons
are two inches in diameter and are capable
of earrying a current of 1,000 amperes at
B volts pressure, -

By multiplyving the amperes by the volis
we et the totdl amount of electrical ensrgy
in'watts. Now, there are 547 watls in n horse
power; and @ simple ealeulation shows that
noonrrent equal to 2ixty-seven horse power
is consumed In generating heat sufficlent for
the making of a dlamond,

The converslon: of this amount of elee-
trieity Into heat In the small space of the
erucible will raise the temperiature ol Its In-

B o o o b o

e s
ECTRIC INDICATING P
HISH TEMPERATURES OF

g.ARbON CONTAINTING DIAMONDS

YROMETER, FOR TAKTHG
PLECTATE PR NS

T Y

THE ELECTRIC FURNAC

The proceas of cooling the erurclble, with
lts prpeclous Ingot, la not nndttended with
danger., Every one js acquainted with
the effact caused by cooling a bit of hot
metal in water, and thus volatilizing a 1ittle
portion of the latter; it iz easy to imagine
what a melted mass of lron hepted to a tem-
perature of 3,000 degréps would do when it
came in dudden coritact with ¢ald water, Ly
procesding with doe carefulness no acci-
dents ocourred.

Expleding Bismuin

While fused Iron may be thus ireated
without any untoward results, bismuth
heated to the same degree and then sud-
denly cooled explodes with great force.

The copled mass of {ron and carbon in
which He the concealed diameonds {5 next
Imimérsed In a4 vessel of hydrochlorle acid,
which dissolves all the iron, leaving only
the carbon elements previously contained in
it. Mixed with the minute crystallized car-
bon are the other and more common kinds,
one In the form of zraphite and the other
appearing as a dark colored carbon in the
form ol strips.

It I8 a strangely curious el 1that in a
meteorite found in the Diablo Cafion there
are embedded the same Kind of earbon strips
as those produced in the electric furnace.
To separate the diamond crystals from the
common form of carbon the resilue contialn-
Ing them is pliced In agla regla, mude by
mixing together concentrited nitrle and
hydrochlarie acid, which dissolves more of
the carbon awny: the remaining residue is
agnin treated by immerging it in gulphurie
acid heated to 200 degrees uand forolng
nitrate of potash Inth fhe secthing liguld,
when 41l the ocommon ecarbon particles are
destroyed, leaving only the denser carbon
fragmonts.

To obtaln the pure crystals the last ana-
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A gemilne diamond possesses three prop-
erties, And any subdtance to be classad 4s n
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process for making dlamonds 1s comnpleted
fultil ail the above conditions Imposed, and

Reszorting agaln {o experiment, 1L was as-
certajned that under these epnditions of heat
and pressurd the carbon was disgolved moat
eusily and perfectly when placed or jm-
mersed in melted metals, but that iron served
the puronse best,

To perform the experiment of making real
diamonds by artiiiclal means place In the
cricihle ahout o guarter of a pound of Swed-
Ish Iron, together with the powdered carbomn,
to be transformed by erystallization into
the dinmond. This mixture is then covered
cnrefully with powdered charcoal.

The crucible is set in the furnace, the cur-
rent is turned on and the are Is formed, In
glx mihutés the highestl possible heat is de-
veloped, and the part high temperature plays
in the art of dinmond making iz realized
1t only remaing now to sublect the carbon

to great pressure, To obtain the requisite
high pressure after the iron and carbon
have been melted, or in fusioh,' as the

physlelst would say, the maximum tempara-
ture having been reached, the cover of the
furnace is remaved, and the erucible, with
fts epoch making contents, 8 gulckly
grasped by a pair of tongs and plunged into

cold water, The result fs' that the iron,
heated to a poiht of Ineandeseénes, con-
tracts instantly and with ch fores that

the partieles of earbon held in suspension in
ita liquid maes are Incceased in density
from. 2 to 8.5 Careful examination reveals
brilliant minute carbon crystals, possessing
the hardness, specifle gravity and refraction
of the dlamond. Spherical mdsses the size
of peas were obtained by Ludwiz, who in-
tends to develop the process for the eom-
mercial manufacture of the gems,
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l¥sis is performed by placing the rémalning
patticles In bromoform, a liguld having &
density of 2.0,-80 that fhose pieces of carbon
having the same density will flpat on the
surface of the fluld and those having &
higher specliie gravity, such as the crystals,
will bie precipitated or fall to the bottom.

Finally the precipliate s placed In a vesse;
containing iodide of methylene, which is a
very dense lquid. Again some of the carbon
is deposited and some floats on its sur-
face. These are the transparent diamonds,
some having smooth surfaces and =ome hav-
ing curved lines, and are of the same gen-
eral appearance as the natural dlamond in
the rougl.

Some of the dirmonds made were covered
with black carbom, which tixed the maker
Lo dissolve It. One of the diamonds had a
vellow eolor. A striking characteristic of
ores of the uwrtiAeinlly  produced dia-
monds was exhibited when it split into twao
different pieces after a period of three
months, exactly Hke gome diamonds pro-
cured from the Cape mines. This colnel-
dence was due to the fact that In both cases
the pressure at the time of formation was
very Irregular,

When a ray of light is projected into the
stones they are luminous and under the ac-
tipn of radlum they phosphoresce beauti-
fully.

ACCOUNTED FOR.

"1 wonde why Deacon Jones always aska
to have long metre hymns sung?"’

*1 can’t say, unless it's becaudse he ls con-
nected with 4 gas cobmpany.”

With the Cooper Hewitt Light the Artistic Photographer Is Independent of the Sun..

Mr. Hewitt’s
Nothing of the Hard, “Stary”
Effet of Flashlight.

NEW light for exposing plates is the
lntest lmprovement in modern pho-
tography. Ever sineée the Introdug-
tion of the dry plate, twenty yenrs
AEoD, the tendeney of all effort to im-
prove the art of pleture making has
been along the ling of frecing the
camera from the sun. In the old days when
the sun refised to shine the photographer
grew grave and, with tears in his eyes,
thrned much ready money away from his
door, hidding It return when the sun should
shine again.

The lay mind, through long training, be-
lieves thoroughly to-day that if it Is rain-
ing, i it is overcast, it “is not a good day
for plottres" Whien one thought of photog-
ruphy one thought of the sun, upon whose
siilling face results depended. But such
strides have heen made in the art that the
sin has almost ceased to exist for the
Cameri.

Plates have beasn rendered so quick that
an exposure of one one-hupdredth part of a
saconi is an everyday occurrence under g
clpudy sky, while a thousandth part of @
second 18 not Imppssible in the strong sun-
Hglit, and resmills can bo obtained even at
night by time exposure.

And there Is practically no 1lmit to what
& photographer can do at night, The [ash-
llght lamp Hluminates the, darkest halls,
and since the invention of the quick printing
paper, which, like a sensitlzed plate gnread
out on paper, requires but an Instant’s
exposyre to daylight, electric light or gas-
{ight, a pleture can be made al midnlghit and
be on its way through the malls to its pro-
apective owner before the sup is up next day.
It 15 no exaggeratipn to say that the sun
never shines on some pictures.

Neay Artistic Licht,

But with all the improvements in light

and material there had never been found a
Neght which could be used for artstic light-
ing. The hard, “‘stary” effect of the flash-
Heght is apparent to every ane and the ex-
posures made under electric lghts are lack-
jng In softness and modelling. The nsw
light has none of these defeets and will en-
able the artistic portralt photographer to
work under all ¢ondlitions of weather, It is
the inventlon of Mr, Cooper Hewitt, son of
the Jate Abram B, Hewitl.

1t s really an electric 'light working
through the fusing agency of mercury—i
form of Crookes tube. Tmagine a vocuum

Invention Has®

tube about one and one-half inches In diam-
eter and four feet long standing on end and
surmonnted by a gliss ball. Inside, at the

bottom, 18 aboul an Inch of mercury., Wires
extend from it at the top and bottom. When
the current Is turned on immediately there

appears in the tube a blue-white light, 1t
gpreads to the top of the tube, carrying some
of the mercury with it in the form of a
vapor., When It redches the'top of the glass
the coollng Influence of the ball comes into
play and the vapor is converted agaln Into
mereyry and falls down to the bottom of
the thnlk, to rep=at the adtlon az long as the
light is belng used. The light itself which
glows from the zlasg tube is rich in purple
purity. To the ewve It does not scem 50

bright., One can look at it steadily without
experiencing any uncomfortable results,
The first marn to use the new lamp is Plrie
MacDonald, who makes a specialty of photo-
graphing men. He uses three of the tubes
in what he calls his lamp. Unlike most
photographers, he has no “top light” in his
gtudio, securing His lght from two large
windows placed side by side. In the jamb
separating these two windows is his lamp.
The three tubes of light cost abouf $300. It
takes 114 wolts to run them, bhacked by &
power equal to 28 amperes, He estimates
the combined powser of light at 760 candles,
“1 helleve 1 am the first photographer to
uge thiz Tamp,” sald Mr. MacDonatd, “and
although I have had it installed only a few

woeks T would not now be without it, be-
cause I have learned to depend upon it. You
gee, my difficuliy has always been the ques-
tion of light, I use very little light—only
what you see coming through these two win-
dows. A bright, glaring light, as you know,
does not glve any delleate modelllng on
faces, and that tone quallty Is what 1 am
after, My best light here 1s about eleven
o'elovk., After that the smoke of the clty
closes in and it is all over. Unpfortpnataly I
work with the men, who cannot all happen
n here ateleven o'clock. Even if they did, I
could not handle more than one of théem in
the Hour of good light. They 1ike to gut hare
about four o'clock, and then 1 have all kKinds
of difficulty In getting tHe lght I want, and

my lengihs of exposuve siretch out to eight
and ten seconds, when it ought to he two
and four.

Turns Back the Hours

“I needed something to help out my day-
light, and T have found It In the Cooper-
Hewltt lamp, At eleven ¢'elock I need no
extra light. At twp o'clock I turn on one
tithe and bring the guality of my light back
to eleven o'clock. At four o'clock I turn.on
another tube and am agaln back to eleven
o'elock; and at slx o’cloek [ use the third tube
and my light all night 48 equal to eleven
o'clock A. M. light,

“With it I have to expose anly the short
time that I desire and by turning it off and
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*Soft, Artistic Portraiture C n

Be Made at Any Hour, in
Any Weather.

on ean control the amount of light with the
same accuracy as I may my chemicals used
later in developing my plates. For artlstic
portralt work, |t Is all that 1 can desire; IL
fs ldeal. Tt i= zo soft that It dots not
nffect the expression of the face and yet so
powerful actually that it is sgual to day-
light.

“] am enthusiastic abont It and helléve
that nothing which ha=z been discovered sines
the advent of the dry plate twenty-five yvears
ngo will so revolutionize photography, espe-
clilly  poriralt photography; as will this
light. Tt 1s an epoch maker.

wThe ordinary electrie light, incandeseent
or are, 1s apt to be ungtable, and it is ‘hard’
The flagh light Is tpo gross to be considered]
The fiald of this new lght Is hroad. It can
be usged to fluminate theatres begcause the
tubes ean be protected for transpartation by
being placed in boxes, and all you have to
do is to attach the electric wirés to'have
vour lamps working.

“\We hive sufSclent light in the flash lamp
tical purposes in theatricil work,

for all prac
but heretofore we have not h:}d_u .:slngle
J1ignt which. would ald the artistic photo-

graph., No one Knows exaetly what the ex-
act property of the light is. I know that it
has np red rays in it and that it reduces the
image on the ground glass to o black and
white, £o that I can form befnrehand an ae-
curate judgment of the resullant mono-
chrome. Asx the llght jg constant in guality
and guantity it {s a simple matter to stand-
ardize the exposure and to control that most
dificult thing ealled ‘texture.’

“In portraiture texture is as individual ns
form, and until mow the most expert pho-
tographers have been able only to suggest
variety in complexional texture because of
the charnging lght. 1If one uses {hs lamp
alone without daylight there is possible the
steady lighting of Rembrant or the soft
mellow hondling of Reynolds without de-
stroying the characieristic pose, because the
liglit and not the sitter 18" moved.”

ONE OF EACH XIND.

At times fools rush In where angels won't
B0—
(Don't the poet say somethine fike this?)—
But when & man rushes to beek a poor show
He 1s both fool and “angel,” T wig',
—N. M, L,
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